Synthesis of [(1-(2,4-difluorophenyl)-1H-pyrazole) 2 Ir(oz)] (complex 1)
A procedure in the literature was applied for the synthesis of Hoz. 1 The complex [(1-(2,4-difluorophenyl)-1H-pyrazole) 2 Ir(μ-Cl)] 2 was synthesized by the standard procedure. C for 6 h. EtOAc (150 mL) was added after the solution was cooled to RT and washed with water (100 mL) to remove 2-ethoxyethanol. The precipitate was collected by filtration and washed with ethanol (20 mL), followed by diethyl ether (10 mL). Silica gel column purification with n-hexane: EtOAc (5:1 v/v) as eluent gave complex 1 as a green powder (0.329 g, 70% yield). 1 
Synthesis of [(1-(2,4-dichlorophenyl)-1H-pyrazole) 2 Ir(oz)] (complex 2)
The synthesis of complex 2 was similar to that of complex 1 except that the cyclometalated ligand used for 2 was 1-(2,4-dichlorophenyl)-1H-pyrazole. 
X-ray crystallographic data
The single crystals of complexes 1-4, and complex 1•TNP, were obtained by slow evaporation of the compounds dissolved on a dichloromethane-methanol (3:1 v/v) solution (for 1-4) and a dichloromethane solution (for 1•TNP). For crystal growth of 1•TNP, 1 and TNP were mixed in a 1:1 molar ratio. Diffraction data were collected on a Bruker SMART Apex CCD diffractometer using k(Mo-K) radiation (k = 0.71073 Å). Cell refinement and data reduction were made by the SAINT program. The structures were determined using the SHELXTL/PC program. All non-hydrogen atoms were refined anisotropically, whereas hydrogen atoms were placed at the calculated positions and included in the final stage of refinements with fixed parameters. Table S1 . Crystal data and structure refinement for complex 1. 
Photophysical properties

Fig. S5
The PL spectra of (ppy) 2 Ir(oz) (10 μM) in acetonitrile-water mixtures with different water fractions at room temperature. Structure-property relationships. The quenching constant of complex 1 is larger than that of complex 2. The structural difference between complex 1 and complex 2 is the different substituents on the cyclometalated ligands. The more electronegative fluorine atoms in complex 1 can enhance the stability of the Ir-C bond between the cyclometalated ligands and S13 the metal ion 3 and decrease the stability of the Ir-N (and/or Ir-O) bond between the ancillary ligands and the metal ion according to the trans effect. 4 Thus, TNP interacts more easily with the ancillary ligand of complex 1, resulting in a higher quenching constant. Due to the octahedral structure of this series of complexes, the introduction of methyl groups may increase the steric hindrance and weaken the interaction of O-H···O between TNP and the ancillary ligand of complex 4 compared to 3, resulting in the smaller quenching constant of complex 4 than that of complex 3.
Mechanistic study
TNP can donate a proton to the ancillary ligand leading to decomplexation of the Hoz unit, as shown for complex 1 in Scheme 1. In support of this mechanism, the mass spectrum shows that complex 1 fragments in solution after the addition of TNP (Fig. S18) . The mass spectrum of complex 1 (Fig. S18a) F NMR spectrum due to two different of chemical environments of the fluorine atoms. These results are entirely consistent with the mechanism in Scheme 1. The mechanism of TNP detection by complexes 2-4 is the same as for complex 1 (Fig. S21-S26) . 
Theoretical calculations
To gain a better understanding of the experimental results, theoretical calculations were performed with Gaussian 09 program. 5 The geometry optimizations were performed by B3LYP methods. The B3LYP functional was employed for all DFT calculations. The 6-31G* S18 basis set was employed for C, H, N, O, F, Cl atoms, while the iridium atom was described by the Hay-Wadt effective core potential (ECP) and a double-ξ basis set LANL2DZ. The highest occupied molecular orbital (HOMO) and lowest unoccupied molecular orbital (LUMO) energy levels based on the optimized ground-state geometries were calculated (Fig. S27) .
Fig. S28
Calculated HOMO and LUMO energies of complexes 1-4 and the nitro-aromatic explosives.
